Isolation of two aspartyl proteases from Trichoderma asperellum expressed during colonization of cucumber roots.
Trichoderma asperellum and cucumber seedlings were used as a model to study the modulation of Trichoderma gene expression during plant root colonization. Seedlings were grown in an aseptic hydroponics medium and inoculated with Trichoderma spore suspension. Proteins differentially secreted into the medium were isolated. Three major proteins of fungal origin were identified: two arabinofuranosidases (Abf1 and Abf2) and an aspartyl protease. Differential mRNA display was conducted on Trichoderma mycelia interacting and non-interacting, with the plant roots. Among the differentially regulated clones another aspartyl protease was identified. Sequencing of the genes revealed that the first aspartyl protease is a close homologue of PapA from T. harzianum and the other, of AP1 from Botryotinia fuckeliana. RT-PCR analysis confirms that the proteases are induced in response to plant roots attachment and are expressed in planta. papA, but not papB, is also induced in plate confrontation assays with the plant pathogen Rhizoctonia solani. These data suggest that the identified proteases play a role in Trichoderma both as a mycoparasite and as a plant opportunistic symbiont.